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Nucleic acid reagents
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NCBI Probe -
http://www.ncbi.nlm.nih.gov/probe
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Granularity of NCBI Probe data –
same name, different techniques
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Granularity of NCBI Probe data –
same name, different organism
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Display of synonym data

Probe name display Synonym name display
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Display of synonym data – multiple 
probes with identical synonym

Probe name display Synonym name display
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Genetic map processing
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Genetic map processing
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Genetic map processing
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CloneDB -
http://www.ncbi.nlm.nih.gov/clone/
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CloneDB – metadata and placement
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CloneDB – metadata and placement
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CloneDB – metadata and placement

National Center for Biotechnology InformationPAG XXIII, 2015



NCBI RefSeq -
http://www.ncbi.nlm.nih.gov/refseq/
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Single source, multiple sources
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Single source, multiple sources
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Gene to RefSeq
one-to-one or one-to-many



Genome sequence
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Annotation
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Eukaryotic Genome Annotation

• Input “substrate” is a RefSeq genome (contigs or 
chromosomes)

• Input “reagents” are sequence records:

• INSDC mRNA

• INSDC protein

• EST

• RNA-seq

• NM/NP RefSeq

• Output is a collection of RefSeq nuc/prot pairs, each 
pair belonging to an associated NCBI Gene record
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Eukaryotic Genome Annotation

Reagents

• RefSeqs, GenBank transcripts and proteins

• RNA-seq data

Alignments

• Splign and proSplign

Best 
Alignments

• Filter to obtain best alignments

Predict 
Models

• Gnomon predicts gene models, best 
models added to RefSeq set (XM_/XP, XR_)

Ortholog calls

• Based on protein identity and synteny 
calculation

Assign gene 
IDs and names

• Orthology used to assign names and locus 
types

*Speed (5-10 days), *RNA-seq data for gene prediction, *using aligned 
transcripts for ‘gap-filling’, *enhanced public reports

Visit Poster P0051 for more on genome annotation



Plant genomes – as of 2015

• 146 plants have 246 nuclear genomes submitted

• 43 of these plants have chromosome assemblies

• 561 plants have only organelle genomes submitted

• 31 plants have annotated genomes

• 4 are presented with the submission annotation
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Map Viewer -
http://www.ncbi.nlm.nih.gov/mapview/
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Map Viewer – display tool for 
genome units

Genetic Maps Sequence Maps
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Text search for gene  name – the 
backdoor to unplaced sequence
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Text search for gene  name – the 
backdoor to unplaced sequence
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Finding an ortholog and the genome 
context

• Fruit weight QTL 
identified in tomato in 
1990s

• The tomato gene was 
cloned in 2000

• Are there fruit weight 
orthologs in other crops 
such as apple, melon, or 
grape?
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BLAST of melon RefSeq mRNA 

with tomato mRNA



National Center for Biotechnology InformationPAG XXIII, 2015



National Center for Biotechnology InformationPAG XXIII, 2015



National Center for Biotechnology InformationPAG XXIII, 2015



National Center for Biotechnology InformationPAG XXIII, 2015



Finding ortholog(s)

Map Viewer by text search Sequence viewer by URL
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Finding ortholog(s)
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Finding ortholog(s)
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Finding a BAC
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Where has my gene gone? –
http://www.ncbi.nlm.nih.gov/genome/tools/remap
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This software/database/presentation is a "United States 

Government Work" under the terms of the United States Copyright 

Act. It was written as part of the author's official duties as a United 

States Government employee and thus cannot be copyrighted. This 

software/database/presentation is freely available to the public for 

use. The National Library of Medicine and the U.S. Government 

have not placed any restriction on its use or reproduction. 



NCBI posters

• P0051: New Developments in the NCBI Eukaryotic 
Genome Annotation Pipeline

• P0791: Genomic Resources for Arabidopsis Research at 
NCBI

• P1105: From Genes to Genomes
• P1109: dbSNP and dbVAR
• P1112: Improving the Flow of Data to NCBI Sequence 

Repositories, SRA and GenBank
• P1115: Annotation of Laurasitheria Genomes by NCBI
• P1120: NCBI Resources for Plant Genomics
• P1142: Sequence Viewer and Genome Workbench
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